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Abstract 
A key component of modern technology education is to understand the concepts related to control (Whalley, 1992; DeLuca , 
1988). Control procedures are part of the natural environment. 
Systems of various technologies (eg, computers and controllers) control based on the principles and concepts of control, and skill 
have become a basic way, the knowledge base of technological education. 
The creation of a "sorting algorithms" - based on their ability to analyze, to understand and to design control systems. 
Accordingly the goal of this article is to investigate whether the visualization of sorts promotes the students' formal 
understanding. 
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1. Introduction  
This article address the theoretical anchors of combination a visual tool (Timed browser) In Teaching sorts on 
Computer Science paradigm. 
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The rapid development of web-based instruction enhances the need of teachers and curricula developers to 
investigate the individual learner's characteristics and needs. 
In addition, the Existence of "smart classrooms" enables teachers to be "technology pioneers". 
Finally, this article discusses how ICT tools can be uses to promote computer science students understanding. 
2. Theoretical Perspective 
A human being is born with abilities which he discovers or develops with time, most of these capabilities are 
limited and to increase or expand them he developed (developing) of different tools to help him. 
Man creates tools and accessories in order to solve a problem or a need arose, so you can refer to the technology as 
part of human intelligence, the ability to solve human problems beginning with an existential problem and / or need. 
In order to make decisions about perceptions he must have several complementary capabilities, which are: 
x Perceptual constancy: the ability to recognize shapes or objects in space, regardless of size, location or 
direction. Perceptual constancy involves identifying the shape or size. 
x The perception of spatial location: the ability to link an object in space relative to me. Children, spatially, are the 
center of their own universe they perceive objects as: behind, ahead, above, beneath or beside them. 
x The perception of spatial relationships: the ability to see 2 or more objects in relation to themselves or in relation 
to other objects. 
x Visual difference: the ability to see similarities and the differences between objects. The distinction does not 
depend on location. Activities of visual discrimination include identifying a pair of objects the same or different 
in some way and finding two or more objects are similar between them but different from the others. 
x Visual Memory: Is the ability to remember objects that are no longer in sight. 
 
2.1. Metacognitive  
To improve learning is necessary to increase the Metacognitive and this to be possible it is necessary to recognize 
that: 
x Results of the study are determined according to the decisions made during the learner learning, these decisions 
are influenced by the concept of learner and explanations he gives. 
x Insufficient learning generated during the execution of decisions related to defects in the processing efficiency. 
x It takes energy to learn with understanding to not reach misconceptions. 
x The students usually are not aware of deficiencies (faults) in their.learning process; 
x Increased awareness of learning and the learning process is changing the attitudes towards learning, learning 
attitude and routines used in the process, 
 
Cognitive knowledge is knowledge down Declared (Declarative knowledge) about the interaction Human 
characteristics, mission and strategy. 
This knowledge-term memory and cognition created long and includes: beliefs, ideas and theories about Cognition. 
Cognitive down knowledge can be knowledge explicit or implicit knowledge. The literature 
Find different sub-divisions of knowledge component Cognitive headquarters. For example, Flavell (Flavell, 1979) 
Knowledge divides into three sub-cognitive down-Ingredients: 
 
1. Knowledge about the thinking person (myself and others people): Knowledge and beliefs about emotional 
characteristics, motivational and conceptual thinking person. This component refers to differences In human 
cognitive (someone capable better cognitive math than history) cognitive differences between people person (a 
particular good cognitive ability more math than other cognitive) prepared jointly all human beings think (people 
with better cognitive ability issues they are familiar with). 
2. Knowledge about the task of thinking: knowledge of processes and general characteristics of tasks thinking. 
292   Udi Lavi /  Procedia - Social and Behavioral Sciences  209 ( 2015 )  290 – 296 
 
3. Knowledge of strategic thinking: general knowledge courses of action for solving thinking tasks. 
 
Metacognitive thinking centered on knowledge individual and knowledge acquisition processes. Upload involve 
conscious thought process thinking 
Reflective thinking process itself which becomes the object of observation and analysis. Under the broad 
definition this notion of "metacognition" first coined Flavel (Flavell, 1976), have evolved over the years meta-
cognitive concepts, such as: 
1. Metacognitive Skills (Planning, Monitoring & Testing and valuation).  
2. Metacognitive Knowledge  
3. Metacognitive Experiences (Feelings, judgments / evaluations & Knowledge of the specific task (Such as 
sorting)). 
 
 
3. The Integration of the Internet Teaching in Recent Decades 
The appearance and availability of personal computers in private homes around the world, as well as in 
educational institutions is a central feature of modern society (Waldman, 2007; Nahmias and Mioduser, 2001; Offir 
& Lev, 2005). They are now used as essential  working tools for a constantly growing number of educational 
institutions and are integrated in schools, colleges, universities, etc. (Nahmias and Mioduser, 2001). 
The integration and assimilation of a computerized environment as an integral part of educational institutions can 
serve their own purposes in particular and educational goals in general (Waldman, 2007; Nahmias and Mioduser, 
2001; Offir & Lev, 2005). Offir and Lev (2005) argue in their study that the analysis of students' achievement in 
schools in different regions (including peripheral areas), shows that the level of education in different countries is a 
major factor in the significant gap between schools. This is due to a lack of good teachers, who prefer to teach in 
major cities instead of in rural communities. According to them, a computerized teaching environment can bridge 
these gaps.  
The second method is also exempt from a time limit (e.g. e-mail). Traditional teaching methods, based on a linear 
approach as part of a dynamic and developing learning framework, are changing towards internet communication as 
a powerful means of realizing educational goals (Bennett & Lockyer. 2004). 
Furthermore, the internet can offer opportunities for self-education, access to sources of information, and 
interactive communication that is characterized by a combination of text, images and sound (Cordes and Miller, 
2004). Furthermore, the increasing awareness of the potential of online teaching environments as a vision for change 
and educational improvement has been realized with the introduction of technological innovations in educational 
systems (Nahmias and Mioduser 2001; Waldman 2007). Waldman (2007) glorifies the variety of ICT tools and 
resources available to teachers through an online instruction systems such as intelligent learning aids.  
Researchers Nahmias and Mioduser (2001) note the potent advantage of an online learning environment as it 
generates a winning combination of educational communities that emerge as an outcome of three aspects: a virtual 
community (social aspect) residing in a virtual environment (technological aspect) producing educational ideas 
(educational aspect). Additionally, the literature recognizes this potential and does not dispute it, yet emphasizes the 
complexity of optimizing the use of an online learning environment and its integration into education systems 
(Waldman, 2007; Cordes and Miller, 2004). 
 
 
3.1 Adapting the Education System for the 21st Century 
Educational systems around the world make an effort to prepare their students for the 21st century, in particular 
in terms of incorporating technological tools and the Internet into teaching. To do so, several goals were defined: 
 
1. Innovative pedagogy and providing 21st century skills. 
2. Bridging the digital and educational gap. 
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3. Empowering teachers. 
4. Strengthening ties between schools and their communities. 
 
The Ministry of Education's approach is holistic and states that in order to introduce ICT into schools there is 
need for infrastructure, maintenance, digital content, professional development of teaching staff, curriculum 
adjustments, monitoring, and evaluation in order to prepare teachers to teach in the 21st century. An example of this 
can be seen in South Korea, where an ICT-enabled Master Plan program began in 1996. The first stage included 
adding a computer to every classroom, networking every computer, and connecting them to the Internet. 
Schools that incorporate innovation can have organizational-infrastructural changes that have implications on 
school culture. Innovation that integrates ICT and Internet enables the collapse of time and space limitations, and 
changes the role of teachers, thus requiring further changes to other school aspects: teachers, the organization, and 
curricula (MacFarlane, 2001; Scardamalia & Bereiter, 2006). Hence, technology aimed at empowering learning can 
have implications not only on learning but also on teaching, and in fact, on the learning experience in its broadest 
sense. 
In the United States, Qualcomm, a networking company, is working on finding ways to improve education and 
make the most out of technology. The network believes that the integration of smartphones and tablet PCs will 
increase teacher's teaching abilities, offer support for digital literature, and that project-based learning and 
educational social networking will increase the number of students studying science, engineering and mathematics, 
and will keep more students in schools. Christensen et al., (2013) argue that there are two technological 
developments that may change the status quo as part of a national ICT plan. One is the development of platforms 
and tools that will allow any non-professional user to create educational content, and the second is the development 
of networks and communities that will enable teachers to share educational content and locate content developed by 
other teachers. This will provide personally tailored feedback for students (Christensen, 2013).  
Solomon (2000) argues in his book that if computers only offer changes in teaching methods without changing 
learning methods, learning objectives, the curricula and the interpersonal context in which learning takes place, what 
good do they actually do? The change is not significant, if it is not rooted in an educational rationale that goes 
beyond technology, thus justifying the change itself. The education system, which is responsible for the education of 
future generations, must prepare its graduates for intelligent use of computers and must therefore integrate 
computers into the classroom, while changing the entire school environment – both pedagogically and educationally. 
The program aims to adapt the education system for the 21st century, prepare students for the challenges of the 21st 
century, and improve the scientific and technological capacity of the state of Israel. The ICT program to adjust the 
education system for the 21st century focuses on teachers, and seeks to introduce ICT through a balanced approach. 
 
3.2 Factors Affecting the Method of Integration of ICT in Teaching 
The integration of ICT systems in teaching is a complex process influenced by a large number of factors. In this 
section we will review the main groups of factors affecting the integration of ICT: 
 
Innovative Technological-Pedagogical Knowledge 
Technological development, together with the emergence of innovative learning theories invite, but do not 
guarantee, the proper and effective implementation of educational innovation. Together with the opportunities there 
are also challenges, and teachers have to deal with pedagogical requirements and accommodate and assimilate 
innovative technological-pedagogical knowledge. The demand for innovation on the one hand, and the requirement 
for safeguarding and promoting traditional scholastic achievements on the other, creates both balances and perhaps 
barriers in the innovation process. As in any process of change, we can see that the assimilation of ICT by teachers 
produces positive variable coefficients as well as negative inhibitors that may impede the process. Therefore, Rogers 
(1995) argued that the adoption of true innovation is a process comprising of three main stages: 
 
a. Individual and organizational awareness of a growing need that requires a new solution. 
b. Assessment of the benefits of implementing an innovation. 
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c. Decision and implementation of an innovation. 
 
Proper implementation requires appropriate preparedness, sharing stages of innovative implementation with 
teachers, and providing a place for them to express their concerns and wishes. Even the process of integrating ICT in 
teaching and learning, for different teachers, could be related to the three stages of adoption of innovation, and 
therefore we must address the external and internal factors that promote or inhibit successful integration of ICT in 
education (Rogers, 1995; ten Brummelhuis, 1995. 
 
Exogenous and Endogenous Factors  
External exogenous factors are similar to independent variables and those that cannot be changed or manipulated 
directly by teachers or a school, and internal-endogenous factors are dependent variables related to teachers and 
schools and can be manipulated directly (Drent & Meelissen, 2008). According to ten Brummelhuis (1995), the 
success of implementing ICT in education does not depend on the existence or absence of a single factor, but rather 
on a process involving a set of interrelated factors that maintain a reciprocal relationship between themselves, as 
shown in Figure 1 below. 
 
 
 
Figure 1 - influencing the Integration of ICT systems in teaching 
Figure 1 shows that there is a high degree of consensus among researchers that it is not enough to have 
infrastructural, physical, and pedagogical factors that support and promote the integration of ICT in education. In 
our literary review, based on , Ely (1999), Grunberg & Summers (1992) and MUMTAZ (2000), external individual 
factors are also mentioned for teachers, such as age, gender, teaching experience, experience in using computers for 
learning, as well as external factors at school level, such as support from parents during the implementation of ICT, 
and policies of the educational authority. 
Figure 2 shows the role of the teacher. The chart shows that a teacher's perception of the ICT interface is a 
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function of personality,, past experience, formal definitions of the role of teacher, classroom environment, the 
environment's expectations, and self-efficacy. 
 
 
 
Figure 2 - Teacher Role Perception in teaching 
 
External-Circumstantial Factors and Internal-Conscious Factors 
The external factors affecting the integration of ICT in education include: training teachers in the field of ICT, 
the availability of a creditable ICT infrastructure, and maintaining an array of technical support ( Mioduser, 
Nachmias & Forkosh-Baruch, 2006), and in terms of curricula: organizing units of study, planning the learning 
framework and the organization of learners (Tyack & Cuban, 1997).  
 
5. Conclusion 
We can see that educational change theories provide a series of factors that affect the application of innovation 
and its success. The success or failure of educational changes is not determined by the availability or absence of a 
single factor, but rather it is the result of a dynamic process that includes interaction of all factors. Thus, in order to 
successfully implement ICT and pedagogical innovation, we must review and evaluate all of these factors. 
 
References 
Bennett, S. & Lockyer, L. (2004). Becoming an Online Teacher: Adapting to a Changed Environment for Teaching and Learning in Higher 
Education. Educational Media International, 41(3), 231-248. 
Christensen, C. (2013). The innovator's dilemma: when new technologies cause great firms to fail. Harvard Business Review Press. 
Cordes, C., & Miller, E. (Eds.). (2000). Fool's gold: A critical look at computers in childhood. College Park, MD: Alliance for Childhood. 
Retrieved September 18, 2000, from http://www.allianceforchildhood.net/index.htm 
Cuban, L., Kirkpatrick, H., & Peck, C. (2001). High access and low use of technologies in high school classrooms: Explaining an apparent 
paradox. American Educational Research Journal, 38(4), 813-834. 
DeLuca V. William (1988). Intelligent technologies - A new basis for technology education. Technology Teacher, April, pp. 90-98. 
Drent, M. & Meelissen, M. (2008). Which factors obstruct or stimulate teacher educators to use ICT innovatively? Computers & Education, 51, 
187-199. 
Flavell, J. H. (1976). Metacognitive aspects of problem solving. In: L. B. Resnick (ed). The nature of intelligence. (pp. 231-235). NJ: Hillsdale, 
Erlbaum.  
296   Udi Lavi /  Procedia - Social and Behavioral Sciences  209 ( 2015 )  290 – 296 
 
Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive developmental inquiry. American Psychologist, 34, 906-
911. 
Flavell, J. H. (1981). Cognitive monitoring. In W. P. Dickson (Ed.). Children's oral communication skills. (pp. 35-60). New York: Academic 
Press. 
Forkosh-Baruch, A., Nachmias, R., Mioduser, D., & Tubin, D. (2006). Innovative pedagogical practices using technology: diffusion patterns 
within schools. IEA - IRC, Washington, DC, 2006. 
MacFarlane, A.G.J. (2001). Information, knowledge and technology, in van der Molen H.J. (Ed).Virtual University? Educational Environments 
of the Future (pp. 41-49). London: Portland Press. 
Mioduser, D., Nachmias, R., Tubin, D., & Forkosh-Baruch, A. (2002). ICT and organisational change - student role. OECD Conference, 
Vanderbilt, 2002. 
Nachmias, R., Mioduser, D., Oren, A., & Ram, J. (2001). Emergent-collaboration in web-supported academic courses. ED-MEDIA 2001, 
Tampere, Finland. 
Offir, B.  & Lev, J. (2005). Can interaction content analysis research contribute to distance learning?  Educational Media International, 42 
(2):161-171. 
Rogers, E. M. (1995). Diffusion of innovations. Free Press, 4 edition. 
Scardamalia, M., and Bereiter, C. (2006). Knowledge building: Theory, pedagogy, and technology. In K. Sawyer (Ed.). Cambridge handbook of 
the learning sciences (pp. 97-118). New York: Cambridge University Press 
Solomon, G. 2000. Technology and education in the age of information. Haifa Univeristy and Zemorah Bitan. [HEBREW] 
ten Brummelhuis, A. C. A. (1995). Models of educational change: The introduction of computers in Dutch secondary education (doctoral thesis, 
University of Twente, Enschede, The Netherlands. 
Tyack, D., & Cuban, L. (1997). Tinkering toward utopia: a century of public school reform. Harvard University Press. 
Waldman, N, (2007). Teachers improve teaching computer-aided. (Israeli) Educational Research Review 19, 403-415. 
Whalley, P. (1992). Making control technology work in classroom. British Journal of Educational Technology, 23(3), pp. 112-221. 
 
 
 
